Protein kinases located in the plasma membrane have been identified in various mammalian cells (Mastro & Rozengurt, 1976; Schlaeger & Kohler, 1976; Kang et al., 1977) . Some of these protein kinases are externally directed as evidenced by their ability to phosphorylate histone added exogenously to intact cells (Chiang et al., 1979) . We report here the existence of an ecto-protein kinase in rabbit polymorphonuclear leucocytes that is capable of phosphorylating endogenous substrate.
Polymorphonuclear leucocytes were raised in rabbits by intraperitoneal injection of 0.1% glycogen in sterile saline. Cells were collected after 16 h and differential cell counts indicated that 94% of the cells were polymorphonuclear leucocytes, 4% macrophages and 2% lymphocytes. Cell viability was 98% as determined by Trypan Blue exclusion. Cells were washed twice and resuspended in a modified Tyrode's solution ( 1 4 9 m~-NaC1/2.7m~-KC1/12 mM-NaHCO,/S mM-MgCI,/l mM-CaCI,/ 5 mwglucose, pH 7.4; 300 m-osmol/kg).
Phosphorylation was performed by incubating 3 x lo8 cells in modified Tyrode's solution with 6.5 PM-[~-'~P]ATP (sp. radioactivity 5 Ci/mmol). Experiments were carried out under phagocytosing conditions by adding 15Opl of opsonized oil Red 0 particles immediately before the start of the phosphorylation. For non-phagocytosing cells 1 5 0~1 of modified Tyrode's solution was added instead of the oil Red 0. Samples were removed at various time intervals and the reaction was stopped with cold trichloroacetic acid. The precipitate was dissolved in alkali and reprecipitated with trichloroacetic acid twice more. Radioactivity was measured in a Philips PW 4540 liquidscintillation counter.
The results presented in Fig. 1 show that in both phagocytosing and non-phagocytosing cells phosphorylation of endogenous substrate is complete within 2 min and longer incubation results in no decrease in the specific activity of labelled material, indicating that there is no significant phosphatase activity during this period. The protein kinase responsible for this phosphate incorporation is Mg2+-dependent and is not due to contamination by an intracellular protein kinase released through cell lysis (results not shown).
No stimulation of ',P incorporation was detected when whole polymorphonuclear leucocytes were incubated with 200 p~-cyclic AMP or 400,m-dibutyryl cyclic AMP. In this respect the ecto-protein kinase of rabbit polymorphonuclear leucocytes differs from those in other mammalian cells in showing no cyclic nucleotide dependence. This observation may reflect genuine differences between cell types or species but it should be noted that in most cases cyclic nucleotide dependence has been established by measurement of incorporation into exogenously added histone. Rabbit pelymorphonuclear leucocytes also phosphorylate exogenous histone (C. H. Emes, D. I. H. Stewart & N. Crawford, unpublished work), but we have been unable to establish that phosphorylation of exogenous histone is in any way analogous to the phosphorylation of endogenous substrate.
Identification of endogenous substrate in rabbit polymorphonuclear leucocytes was performed in the following way. 32P-labelled whole cells were solubilized with sodium dodecyl sulphate in the presence of proteinase inhibitors (4 mM-phenylmethanesulphonyl fluoride; 5 mM-iodoacetic acid; 10 mM-EDTA) and the labelled proteins separated by sodium dodecyl sulphate/polyacrylamide-gel electrophoresis. Autoradiography indicated that three major bands were phosphorylated of mol.wt. BIOCHEMICAL SOCIETY TRANSACTIONS 65000, 36000 and 20000. Four minor bands of mol.wts. 54000, 42000, 25000 and 18000 were also detected. Presumably these endogenous substrates are located in the plasma membrane and we are currently investigating their nature and the physiological role of this phosphorylation.
We have compared the phagocytic rate of polymorphonuclear leucocytes which have been phosphorylated immediately before measurement of phagocytosis. Phagocytosis was measured by following the uptake of opsonized oil Red 0 particles by 3 . 0~ 10' cells. At various time intervals samples were removed and immediately diluted with 5ml of cold phosphate-buffered saline (0.02 M-sodium phosphate buffer, pH 7.4, 0.149 M NaCI; 300m-osmol/kg). Cells were collected by intact whole cells has been demonstrated when guinea-pig polymorphonuclear leucocytes are exposed to phagocytic particles (Barthilemy et al., 1977). Our initial results of 'Ta2+-efflux experiments on rabbit polymorphonuclear leucocytes exposed to oil Red 0 particles support our hypothesis since phosphorylation of membrane proteins decreases Ca2+ efflux from the whole cells. Golgi-membrane vesicles, purified from lactating rat mammary gland, have recently been studied with respect to their synthesis of lactose, their content of galactosyltransferase (EC 2.4.1.22) and other enzymes, and their permeability to lactose precursors (Kuhn & White, 1977 , 1980 Kuhn et al., 1980) . The variable enrichment in galactosyltransferase between preparations, and the difficulty in choosing suitable enzyme markers for contaminating membranes (Howell et al., 1978) , emphasizes the need for a different characterization of the membranes selected by the methods of purification used. Conditions for the solubilization, and separation by electrophoresis, of the membrane proteins are therefore described. Golgi membranes were prepared as described by Kuhn et al. (1980) . Such standard Golgi-membrane preparations showed specific galactosyltransferase activities between 200 and 600nmol/min per mg of protein, when assayed with Nacetylglucosamine as the galactosyl acceptor. Further enrichment of the activity was achieved by extracting the membranes at 37°C for 30min with each of 0.25 M-laCtOSe/5OmM-glyCylglycine, pH 7.0, followed by 0.5 M-NaCIII mM-EDTA, pH 8.0, and finally with 1 mM-EDTA pH 8.0. Samples were prepared for electrophoresis by heating membranes at l0OoC for 5 min with 5% (w/v) sodium dodecyl sulphate and 0.1% (w/v) mercaptoethanol. About 1OOpg of protein was applied to each sample well of 5-15% (w/v) polyacrylamide linear gradient gels containing 0.1% (w/v) sodium dodecyl sulphate. The slab gels were subjected to electrophoresis for 8 h at a constant current of lOmA with the discontinuous buffer system of Laemmli (1970) . Molecular weights of the polypeptide bands were estimated by comparison with human erythrocyte membranes included in each slab gel. Proteins were stained with Coomassie Blue.
Standard Golgi-membrane preparations showed more than 40 closely spaced bands ranging from 10000 to 200000mol.wt. No single band accounted for more than 5% of the total. This profile included both integral and peripheral membrane proteins, and possibly also milk proteins trapped inside the Golgi vesicles during preparation. A preparation of integral membrane proteins was obtained by subjecting standard preparations to sequential extraction at high and low ionic strengths. On examination of the extracted Golgi membranes, it appeared that no obvious changes had occurred in the polypeptide profile, However, the partial or even total absence of any given protein band may not have been easily detected in view of the large number of bands present. Different preparations varied with respect to the presence of minor bands. Examination of multiple preparations of extracted Golgi membranes revealed a reproducible pattern of protein bands.
This pattern was arbitrarily divided into four groups of bands. Group A (high-molecular-weight range) showed at least two well-defined bands of about 120000 and 210000mol.wts., and a diffuse band of about 130000mol.wt. With heavy loading, three more bands of approx. 11OOO0, 150000 and 200000mol.wts. were noted. Group B (60000-100000mol.wt. range) contained a diffuse band of about 95000mol.wt. and a characteristic subgroup of four bands of approx. 67000, 70000, 76000 and 80000mol.wt. respectively. In some gels the 67000-mol.wt. protein was resolved into two bands. A faint periodic acidSchiff-positive band appeared at about 70000mol.wt. Group C (35 000-60OOOrnol.wt. range) had three major bands, with mol.wts. of 38000, 40000 and 43000 respectively. In a further subgroup of six to eight closely spaced bands, migrating behind the 43 000-mol.wt. band, two bands of mol.wts. near 45 000 and 48 000 were predominant. Another periodic acid-Schiff-positive band was noted in the 45000-mol.wt. region. Group D (less than 35000mol.wt.) contained the most intense periodic acid-Schiff-positive band near 30 000 mol.wt. When stained with Coomassie Blue, about 15 proteins having mol.wts. between 20000 and 35000 were observed. A feature of this group was the presence of a pair of bands of approx. mol.wt. 22000. Two distinctly separated groups of proteins with average mol.wts. of 25000 and 32000 were noted. About 10 proteins below a mol.wt. of 20000 did not appear to have a reproducible pattern.
Cholate, deoxycholate and Triton X-100 (all 1%) could each solubilize up to 70% of the extracted Golgi membrane. Only Triton X-100, which was the least effective, showed some selective extraction. The 120000-and 130000-mol.wt. proteins, together with some group-C proteins of about 45000mol.wt. were only partly solubilized.
Proteins were eluted with some selectivity at 37" C by lactose/glycylglycine, by NaCl and by EDTA, but in no case was the eluted polypeptide pattern representative of the standard
